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MeTOflOM paCTpOBOM OJieKTpOHHOH MMKpOCKOnMM HCCJieflOBaHbl OCHOBHbie CeHCOpHbie 
o6pa30BaHHH (na;ibna;ibHbiH peuenTopHbin opraH m Tap3a;ibHbiH peuenTopHbiM KOMmieicc) 
y nocTOHHHbix 3KTonapa3HTOB (Laelaps agilis , Laelaptidae), nocTOHHHbix nojiocTHbix napa- 
3 Htob ( Sternostoma tracheocolum w Ptilonyssus reguli , Rhinonyssidae), a Taioxe y oOMTaTejien 
jiMTopajibHOH 30Hbi MopcKHX noOepexom ( Parasitus kempersi m Parasitus immanis , Parasiti- 
dae) h noHBbi (Amblyseius barken , Phytoseiidae). B cocTaBe BaxcHeMinnx peuenTopHbix 06 - 
pa30BaHMM BbiHBjieHbi cxoxcne ranbi ceHcnjui, BKjHOHaiomne ^HCTaHTHbie xeMopeuenTopbi 
(opraHbi o6ohhhmh), KOHTaKTHbie xeMO-MexaHopeuenTopbi, TepMopeuenTopbi h TaKTHjib- 
Hbie MexaHopeuenTopbi. TToKa3aHO, hto TonorpacJmH odoHHTejibHbix ceHCMjm Tap3ajibHoro 
KOMnjiexca OTpaxcaeT TaKCOHOMnnecKoe nojioxceHMe m (jmjioreHeTMHecKyio mctophio pojxob 
KJiemen, b to BpeMH xax KOJMHecTBO ceHcnjui onpe^ejieHHoro rana m CTeneHb hx pa3BH- 
thh, OTpaxcaeT 3KOJiorHHecKyio cneuMajiM3auMio. najibnajibHbiii opraH oxnMHaeTCH ooto- 
o6pa3neM CTpoeHHH y odHTaTejien pa3Hbix 3KOjiorMHecKHX cpe/i, OTHOCHmnxcH k pa3JiMH- 
hhm ceMeiiCTBaM, 3a HCKjnoneHMeM nojiocTHbix napa3MTOB ceM. Rhinonyssidae, rae oh 
no^BepraeTCH cnjibHOw peflyiojMM. 


OcoSeHHOCTH CTpoeHHH H (f)yHKUHOHHpOBaHHH CCHCOpHOH CHCTCMbl B 3Ha- 
HHTejibHOH CTeneHH onpeaejiniOT omnornHecKyio cneuHajiH3auHio raMa30Bbix 
miemen, BKjnonaH BpeMeHHbix h nocTOHHHbix 3KTonapa3HTOB, a Taoce oaaona- 
pa3HTOB (JTcohobhh, 2005). OpneHTauHH Kjiemen bo bhchihch cpezie, onpe,ae;ie- 
Hwe onTHMajibHoro coneTaHHH napaMdpoB, onpe^ejmiomHx xapaKTepHoe j\nn 
BH^a MecToo6nTaHne, noncK o6i>eKTa nHTaHHH h t. n. ocymecTBjnnoTCfl opraHa- 
mm nyBCTB. JT,Ba ochobhhx opraHa nyBCTB raMa30Bbix Kjiemen — najibnanbHbin 
opraH m Tap3ajibHbiH komiuickc — k HacTonmeMy BpeMeHH nccjie^oBaHbi y p*ma 
bujxob napa3HTHHecKHX KjiemeM (JTcohobhh, Tpohukhh, 1981; Jaggers op Akker- 
hius et al., 1985; JTcohobhh, 1989, 1998, 2006, 2007; JTcohobhh, Ctbhiokobmh, 
2002; Cruz et al., 2005, m jx p.). Bmcctc c tcm, yHHTbiBan Sojimhoh o6T>eM rpynnbi 
m ee SMonorMHecKMe pa3HOo6pa3HH, coctohhhc H3yHeHH0CTH ceHCopHoro anna- 
paTa cjieztyeT npM3HaTb He^ocTaTOHHbiM. 

PaHee (JTcohobhh, 1989, 2005) hbmh 6buio noKa3aHO, hto TonorpacjDHH 060- 
HHTejibHbix ceHCHnji Tap3anbHoro peuerrropHoro KOMnneKca OTpaacaeT hckjiio- 
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HHTejibHo <J)HjioreHeTHHecKHe cbh3h Mexmy rpynnaMH. O^HHaKOBoe kojimhcctbo 
ceHCHJiji b codaBe KOMruieicca MOxceT Ha6jno#aTbCfl y npeACTaBHTejien TaKCOHO- 
MH^ecKH yziajieHHbix ceMencTB h po^OB, b to BpeMH KaK hx B3aHMopacnojioxce- 
HHe CHJlbHO OTJIHHaeTCH, HTO n03B0JI5ieT HCn0JIb30BaTb 3TOT IipH3HaK B CHCTCMa- 
THKe (JleoHOBHH, 1989). OcTaBajiocb, ozmaKO, HencHbiM, KaKHe ocoOchhocth 
CTpoeHHH peuenTopHoro annapaTa onpe^ejiniOT SKOJiornnecKyio cneunajiH3a- 
UHK), B TOM HHCJie 06 HTaHHe Ha nOKpOBaX n03B0H0HHbIX XCHBOTHbIX, B nOJIOCTHX 
hx Tejia hjih bo BHeuiHeH cpezie pa3Horo Tnna. 

BbiHCHeHHH 3Toro Bonpoca, HMeiomero Gojibiiioe 3HaneHne npn aHajiH3e 
nyren bo3hhkhobchh5i h CTaHOBjieHHH napa3HTH3Ma y raMa30Bbix KJiemen, HaMH 
6buio npezinpHHHTo nccjie^oBaHne peuenTopHoro annapaTa y pa^a bhaob, otjih- 
HaKDmHXCH CpeAOH o6HTaHHH, B qaCTHOCTH y oSHTaTejieH MOpCKOH JIHTOpaJIH Pa- 

rasitus kempersi, noHBeHHbix xhluhhkob Parasitus immanis h Amblyseius barkeri , 
nocTOHHHbix 3KTonapa3HTOB rpbnyHOB Laelaps agilis , a Taioxe 3H#onapa3HTOB 
nTHU Sternostoma tracheocolum h Ptilonyssus reguli. 

MATEPHAJI H METOAMKA 

KjiemH Laelaps agilis (C. L. Koch, 1836) h Parasitus ( Vulgarogamasus ) immanis 
(Berlese, 1903) 6buiH B3HTbi m3 KOJiJieKUHOHHbix MaTepHajiOB (cTamaapTHbie npe- 
napaTbi Ha npe^MeTHbix CTeKJiax); jxb a Bnaa — Sternostoma tracheocolum Lawren¬ 
ce, 1948 h Ptilonyssus reguli Fain et Sixl, 1969 — H3 cnnpTOBOH KOJiJieKUHH 
(c6opbi M. K. CTaHiOKOBHq), a bh^m Parasitus ( Coleogamasus ) kempersi Oude- 
mans, 1902 h Amblyseius barkeri (Hughes, 1948) ObiJiH 3acj)HKCHpoBaHbi aBTOpOM, 
nocjie toto KaK xnBbie Kjiemn Hcnojib30BajiHCb b noBeaeHnecKnx 3KcnepHMeH- 
Tax, TaKxce b 70%-hom cnHpTe. MaccoBbie bh^m, hjih bh^m, ^ocTynHbie aBTopy 
b jx ocTaTOHHOM KOJiHuecTBe ( L . agilis , P. immanis , P. kempersi , A. barkeri ), ObiJiH 
Hccjie/iOBaHbi b KOJinqecTBe He MeHee 5 oco6en Kaxaoro nojia; pe^Kne bhjxbi , 
napa3HTbi hocoboh nojiocTH h abixaTejibHon cncTeMbi mnu ( S . tracheocolum h 
P. reguli) no 1—2 3K3. 

flj m HccjieaoBaHH5i b pacTpoBOM 3JieKTpoHHOM MHKpocKone KJiemen, 3aKjno- 
neHHbix b npenapaTbi Ha npeaMerabix CTeKJiax, npejmapnTejibHO pa3MaHHBajin 
no pa3pa6oTaHHOH paHee MeToanKe (EajiainoB, JleoHOBHH, 1984). CnnpTOBOH 
MaTepnaji o6e3BO>KHBajiH b cepnn cnnpTOB, nepeBoanjin b aueTOH h BbicyuiHBa- 
jih b ycTaHOBKe Critical Point Dryer HCP-2 (flnoHHfl) c ncnojib30BaHHeM xch jx- 
koh yrjieKHCJioTbi b KanecTBe arema. Bee npenapaTbi npezmapnTejibHO onnmajiH 
b yjibTpa3ByKOBOH BaHHe (D-300, Poccha). BbicyuieHHbix KJiemen HaKJieHBajiH 

Ha CTOJIHKH-nOAJlOXCKH npH nOMOLLtH ZIByCTOpOHHe-JIHnKOH JieHTbl, HanblJIHJIH 
njiaTHHOH (Eiko-5, flnoHHa) h nccjieziOBajiH b CKaHnpyiomeM 3JieKTpoHHOM 
MHKpocKone Hitachi S-570. 3anncb ocymecTBjnuiH Henocpe#CTBeHHO Ha uh(J)- 
poBbie HocHTejin. Pa6oTa npoHJunocTpnpoBaHa 3JieKTpoHorpaMMaMH (pnc. 1, 2, 
CM. BKJI.) H pneyHKaMH (pHC. 3). 


PE3YJIbTATbI 

06mne npHHunnbi opraHH3aunn ceHcopHbix nojien 
nepeziHHx Tap3ycoB h najibn 

TjiaBHbiMH opraHaMH, o6ecnennBaiomHMH opneHTaunoHHbie peaKunn raMa- 
30Bbix KJiemen, cjiyxcaT nyBCTBHTejibHbie o6pa30BaHHH (ceHcnjuibi), cocpe^OTO- 
neHHbie Ha nepe^Hnx npmaaTKax Tejia (hoth 1 h najibnbi), o6pa3yiomHe najib- 
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Phc. 3. CxeMa pacno^o^ceHHH ceHCHJiJi b Tap3ajibHOM peuenTopHOM opraHe CBo6oaHOXHBymHx 

h napa3HTHHecKHx KJiemen. 

a — dpoeHHe Tap3ajibHoro peueniopHoro KOMnjieKca Hirstionyssus criceti (h3: JIcohobhm, 2005); 6—e — Tonorpa- 
(|)HMecKHe cxeMbi Tap3ajibHoro opraHa Parasitus kempersi {6), Amblyseus barkeri (e), Laelaps agilis (e), Ptilonyssus re- 
guli (d) h Sternostoma tracheocolum (e). 06o3HaMeHH« Te xce, mto h Ha puc. 1, 2. 

Fig. 3. Schemes of arrangement of sensilla in tarsal sensory complex of free-living and parasitic mites. 


najibHbiH opraH m Tap3ajibHbiM peuenTopHbiM komfuickc (opraH) (pnc. I, a, 6). 
Y MHorax CBoSo^HOXcMBymHx bhjxob, kbk HanpHMep, y Parasitus kempersi, ne- 
pe/tHHe Horn npeo6pa30BaHbi b CBoeo6pa3Hbie mynnKM — ohm 3HaHMTejibHO 
TOHbme h ,zuiHHHee ociajibHbix 3 nap Hor (pnc. 1, a). 

PeuenTopHoe nojie — Mecra cocpe^OTOHeHMH /tMCTaHTHbix peueniopoB Ha 
Tap3ycax nepe^Hnx Hor — nojiynMjio Ha3BaHMe «Tap3ajibHbiM peuenTopHbiM kom- 
njieKc» (JleoHOBMH, Tpomukmh, 1981). B 6ojibuiHHCTBe cjiynaeB 3 to npocTO 
CKonjieHne ceHcnjui onpe^ejieHHbix TMnoB Ha He6ojibmoM hjim, Hao6opoT, ro- 
CTaTOHHO o6mMpHOM ynacTKe £op3ajibHOH noBepxHOCTM jianKH, He o(})opMJieH- 
Hoe ztonojiHMTejibHbiMM CTpyKTypaMM b opraH (KaK 3 to MMeeT Mecra b opraHe 
Tajuiepa Ixodoidea) (JleoHOBMH, 2005). BHyrpeHHee CTpoeHne Tap3ajibHoro kom- 
njieKca no,apo6HO MCCjie^oBaHO Ha 2 MOjxenbHbix bhjxbx: Hirstionyssus criceti (Jle- 
ohobmh, 1985) m Dermanyssus gallinae (Leonovich, 2006). 

HanOojiee ^MCTajibHo b6jim3m KoroTKa no o6eHM ero crapoHaM Ha ,aop3ajib- 
hom noBepxHOCTM jianKM noMemaiOTCH jxbq napbi ceHcmui, oOjia^aKDmne caMbi- 
MM ^JIMHHblMH BOJIOCKaMM M XapaKTepHOH (|)OpMOM COHJieHOBHOM HHeMKM, nO- 
3BOJlHK)meM xopoino M2ieHTM(|)MUMpOBaTb 2taHHbIM TMn (pMC. 1, e, d, 2, 6 , 6 , d , 3). 
no CTpoeHMK) 3 to o^HonojiocTHbie o^HonopoBbie KOHTaKTHbie xeMO-MexaHope- 
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Pmc. 1. OcHOBHbie peuemopHbie opraHbi CBoSorxHOXMBymnx raMa 30 Bbix Kjremen Parasitus kempersi 

(a—e) h Amblyseus barkeri (d, e). 

a — nanbnbi a nepe/iHae Hora ~ MecTa pacnojioxceHafl rnaBHbix opraHOB mybctb. X300; 6 — na/ibnbi h xejiauepbi. 
x500; e — Tap3ajibHbia peuenTopHbia KOMruiexc Ha npaBoa Jianxe. X1600; z — jieBaa na^bna. xl600; d — JieBbia 
Tap3ajibHbiH opraH. X4400; e — jieBafl najibna. X5000. a, b — ocHOBHbie Tanbi ceHca;i;i naJibna^bHoro opraHa (no- 
ACHeHHfl b TexcTe), h — xejiauepa, hm — aacTajibHbie xeMO-MexaHopeuerrropHbie ceHca;uibi Tap3aJibHoro opraHa, 
l\ — Hora 1, 12 — Hora II, m — TaicrajibHbie MexaHopeuenTOpHbie ceHCMJiJiu, os — nopacTbie o6oHHTejibHbie ceH- 
cmuibi, po — na^bna^bHbia opraH, /] — MHoronojiocTHaa ceHca;ma c we;ieBa/iHbiMa nopaMa, th — TepMO-rarpo- 
peuenTOpHaH ceHca;uia, to — Tap3a;ibHbia opraH. 

Fig. 1. Main sensory organs of free-living gamasid mites Parasitus kempersi (a—e) and Amblyseus bar¬ 
keri (d, e). 


uerrropHbie (BKycoBbie) ceHCHJuibi (DW-UP — double-wall upper-pore sensilla), 
no Mex^yHapo^Hon TepMMHOJiornn (pnc. 3, a) (JIcohobhh, 2005; Leonovich, 
2006). 3a hhmh npoKCHMajibHee 6ojiee mjim MeHee KOMnaKTHOH rpynnon pa3Me- 
maiOTCH HecKOJibKo (y pa3Hbix bhjiob no-pa3HOMy) ojmonojiocTHbix nopncrax 
oboHHTejibHbix ceHcnjiJT (SW-WP — single-wall wall-pore sensilla) 2 TnnoB: toji- 
CTOCTeHHbie H TOHKOCTeHHbie. B paCTpOBOM OJieKTpOHHOM MHKpOCKOne OHM 
pa3JIMHaiOTCH 4>OPMOM (TOHKOCTeHHbie 6a3HKOHHHeCKHe H TOJICTOCTeHHbie Tpn- 
xon^Hbie); o6man nepTa — HajiHnne nop b ctchkbx (pnc. 3, a). B HacTonmeM 
nccjie^OBaHHH Mbi He pa3rpaHHHHBaeM oth nojiranbi, o6i>e^HHHH nx b o6mnn 
ran (os Ha pnc. 1, e, d, 2, a, e , d, 3, a). 

Eme npoKCHMajibHee, nacTo oxBaTbiBan nopncTbie bojiockh oboHHTejibHbix 
ceHcnjui b BH^e nojiyKOJibua, pacnoJiaraiOTcn 6opo3^naTbie bojiockh (DW-UP — 
double-wall wall-pore sensilla) 2 ranoB: 1 ran npejjcraBJieH norpyxceHHonopo- 
boh MHorojionacTHoii nopncTon cchchjijioh (pyccKan TepMHHOJiorna Bcex ranoB 
ceHCHJui npnBejieHa corjiacHO JleoHOBnny, 2005) (o6o3HaneHa KaK t\ Ha 
pnc. 1, d, 2, a). OHa ojxm pacnojiaraeTcn b rpynne nopHCTbix bojiockob. 2-h ran 

OTHOCHTCH K KaHaJIbUeBbIM MHOTOnOJIOCTHblM nopHCTbIM CeHCHJIJiaM: 3TH CeH- 
CHJiJibi b bh jit 1 hjih 2 nojiyKOJieu oxBaTbiBaioT ocHOBHoe mpo KOMnjieKca, 
npejiCTaBjieHHoe nopncTbiMH BOJiocKaMH oboHHTejibHbix ceHcnjui (pnc. 1, e, d, 
2, a). TaKHe ceHCHJuibi othochtch k xeMO-TepMO-(rHrpo?) MexaHopeuenTopHbiM 
(JIcohobhh, 2005) (pnc. 3, a). Eme npoKCHMajibHee no xojiy HJieHHKa pa3Mema- 
k)tch TaKTHJibHbie MexaHopeuenTopHbie ceHCHJuibi (NP — no pore sensilla), He 
HMeiomHe HenocpejicTBeHHoro OTHOineHHH k Tap3ajibHOMy KOMnjieKcy n b 6ojib- 
uiHHCTBe cjiynaeB hctko OTrpaHHHeHHbie ot Hero (pnc. 1, <?, 2, a). Y HeKOTopbix 
bh^ob rpaHHua Me^Kjiy Tap3ajibHbiM KOMnjieKCOM h MexaHopeuenTopHbiMH ceH- 
CHJiJiaMH jianKH Bbipa^xeHa MeHee hctko (pnc. 1, d). 

llajibnajibHbiH peuenTopHbin opraH pacnojioxceH Ha Tap3ajibHOM hjichhkc 
najibnbi h y Bcex H3yneHHbix bhziob, KpoMe S. tracheocolum h P. reguli , HeceT 15 
ceHcnjui 3 Mop4)OJiorHHecKHx THnoB, a TaK^e TaK Ha3biBaeMbin anoTejib (apo- 
tele), TpaKTyeMbiH KaK pejiyunpoBaHHbin kototok (Jackson, 1975) (pnc. 2, 6, e). 
3th THnbi 6buiH o6o3HaneHbi aBTopoM KaK «a», «b» h «m» (JIcohobhh, 1998). 
B paboTax, nocBHineHHbix ceHcnjuiaM najibn Ph. persimilis, ceHCHJuibi Tap3ajib- 
Horo HJieHHKa najibn noupa3jiejiflJiHCb Ha 2 Tnna, o6o3HaHaBinHecfl KaK «d» h 
« di», h npoHyMepoBbiBajiHCb (Jackson, 1975). llpn 3 tom KaK ceHCHJuibi rana 
«di» o6o3HaMajm ceHCHJuibi, pa3jtejineMbie mhoio Ha 2 rana (a h b). 

CeHcnjui Tnna «a» y Bcex nccjieuoBaHHbix bhjiob, 3a HCKjnoHeHHeM S. trache¬ 
ocolum h P. reguli, 5. Hx bojiockh oraocHTejibHO KopoTKne, 6a3HKOHHnecKOH 
cJ>opMbi, Ha BepmHHe yTOHbineHHbie. HccjiejioBaHHfl tohkoto BHyTpeHHero 
cTpoeHHH, BbinojiHeHHbie Ha KJieme Dermanyssus gallinae (JIcohobhh, 2007), 
noKa3ajiH, hto ohh othochtch k Tnny ojmocTeHHbix ojmonojiocTHbix xeMO-Me- 
xaHopeuenTopHbix cchchjiji (SW-UP sensilla). CeHCHJuibi Tnna «b» objiajiaioT 
6ojiee jyiHHHbiMH h TOHKocTeHHbiMH BOJiocKaMH, 3anacTyio SjiHxce k Tpnxoua- 
HOMy, HexcejiH 6a3HKOHHnecKOMy rany, h OTJinnaioTCH ot nepBoro Tnna hbjih- 
HneM 2 nojiocTen, bmccto 1 (DW-WP sensilla) (JIcohobhh, 2007). Y Bcex nccjie- 
jlOBaHHbix bhjiob, 3a HCKjnoHeHHeM onHTb xe S. tracheocolum h P. reguli, obHa- 
pyxceHbi 4 ceHCHJuibi rana «b». CeHCHJuibi rana «m» (MexaHopeuenTopHbie) 
npejiCTaBJiHioT co6oh oSbiHHbie TaKTHJibHbie ceHCHJuibi, no CBoeMy BHyTpeHHeMy 
CTpoeHHio nojioSHbie pacnojiaraiomHMcn Ha Tap3yce h bxojihiuhc b cocTaB xeTO- 
Ma HjiHOcoMbi. Ha6op cchchjiji najibnajibHoro opraHa BbipaxaiOT c|)opMyjiOH 
a:b:m (JIcohobhh, 1998). 
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Phc. 2. OcHOBHbie peuenropHbie opraHbi napa3HTH4ecKnx Laelaps agilis (a, 6 ), Ptilonyssus regull 

(a—e) w Sternostoma tracheocolum ( d , e). 

0, e, d — Tap3ajibHbiH opraH. X2200 (a), X5000 ( e ), X3000 (d); 6, e, e — najibnajibHbirt opraH. x2400 (6), X5000 
(^, e). OcTajibHbie o6o3Ha4eHHH Te xce, hto h Ha pwc. 1. 

Fig. 2. Main sensory organs of parasitic gamasid mites Laelaps agilis ( a , 6 ), Ptilonyssus reguli (a—e) and 

Sternostoma tracheocolum (d, e). 


Oco6eHHOCTH CTpoeHMH Tap3ajibHoro KOMnjieKca 
m najibnajibHoro opraHa y H3yHeHHbix bhjiob KJiemen 


Parasitus kempersi . B cociaBe Tap3ajibHoro KOMnjieKca 9 nopncTbix o 6 ohh- 
TejibHbix bojiockob (as); ojihh M3 hmx pacnojiaraeTca jiHCTajibHO, Mexcjiy jiByMH 
napaMM KoroTKOBbix xeMo-MexaHopeuenTopoB, ociajibHbie o6pa3yiOT KOMnaKT- 
HyK) rpynny Ha cjienca BbmaioineMca 6yropKe. XapaKTepHo HajiMnne 3 bojiockob 
cchcmjui, cjihbuihxch ocHOBaHMHMM (phc. 1, e). TepMO-xeMopeuenTopHbix ceH- 
CHJUi 7, pacnojioxceHbi pbixjio, nacTb m3 hmx Ha 3HaHHTejibHOM yaajieHHH ot 
rpynnbi nopncTbix bojiockob (pnc. 1, e). 06oH5rrejibHbie m TepMopeuenTopHbie 
ceHCMJuibi ( th) npMMepHo ojiHoro pa3Mepa. CeHcnjuia /I TOHKan, MeHbiuero b 
cpaBHeHMM c npoHMMM pa3Mepa. Tonorpa4)MH cchchjui KOMnjieKca noKa3aHa Ha 
pnc. 3, 6. OopMyjia najibnajibHoro opraHa 4a:5b:6m, xapaKTep pacnojioxceHMH 
TMnMHHbiM juih raMa3H,a (pnc. 1, d). 

Parasitus immanis. OuinnaeTCH ot P. kempersi npHcyrcTBMeM 9 cchcmjui th . 
OopMyjia najibnajibHoro opraHa 4a:5b:6m, xapaKTep pacnojioxceHMH TnnHHHbiH 
juih raMa3Mji. 

Amblyseius barkeri. B Tap3ajibHOM KOMnjieKce 9 oboHHTejibHbix cchcmjui ( 05 ), 
M3 hmx 4 pejiyuMpoBaHbi (pMC. 1, d). CeHCMJuibi th (7) KpynHbie, pacnojio>KeHbi 
pbIXJIO, C CMJIbHO pa3BMTbIMM COHJieHOBHblMM HHCHKaMH; CCHCMJIJia t\ HeGojib- 
inoro pa3Mepa. Tonorpa4>MH noKa3aHa Ha pnc. 3, e. OopMyjia najibnajibHoro op¬ 
raHa 4a:5b:6m. 

Laelaps agilis. B otjihhhc ot npejibmymHx bhjiob Bee ceHCMJuibi Tap3ajibHoro 
KOMnjieKca o6pa3yiOT KOMnaKTHyio rpynny Ha KOHue Tap3ajibHoro HJieHMKa; 
Mexcjiy KOMnjieKcoM m TaKTMJibHbiMM ceHCMJUiaMM SojibiiioM npoMOKyTOK KyTH- 
Kyjibi 6e3 ceHCopHbix o6pa30BaHMM (pnc. 2, a). ripoKCMMajibHan napa xeMo-Me- 
xaHopeuenTopoB ( hm) Ha bwcokmx UMjiMHjipHHecKHX ocHOBaHHnx, BMecTe c 
jlBOMHbiM KOJibUOM ceHCHJUi th coajiaiomHx 3amHTy KOMnaKTHOM rpynne o6ohh- 
TejibHbix ceHCHJUi. OSoHHTejibHbix ceHCHJUi 9, TepMo-rMrpopeuenTopHbix 12; 
ceHCMJUia th — caMan KpynHan b cocTaBe KOMnjieKca (pnc. 2, a). Tonorpa(|)Hfl 
npejiCTaBjieHa Ha pnc. 3, a. riajibnajibHaa (JiopMyjia 4a:5b:6m (pnc. 2, 6). 

Ptilonyssus reguli (pnc. 2, e , a). Tap3ajibHbiM KOMnjieKC cnjibHo pejiyunpoBaH, 
4to KacaeTCH Bcex 6e3 hckjhohchhh TMnoB cchcmjui (pmc. 2, e). JX MCTajibHbix xe- 
Mo-MexaHopeuenTopHbix cchcmjui (hm) 1 napa. OGoHHTejibHbix cchcmjui 4, Tep- 
Mo-rMpopeuenTopHbix 3, ceHCMJUia tl OTcyTCTByeT. KpynHbin jiaTepajibHbiM bo- 
jiocok He nojmaeTcn MjieHTH^HKauMM; CKopee Bcero, 3to nacTHHHo pejiyunpo- 
BaHHan ceHCMJUia hm. TonorpacJiHfl noKa3aHa Ha pnc. 3, d. riajibnajibHbiH opraH 
TaKxce cnjibHo pejiyuMpoBaH. riajibnajibHan OopMyjia a4:b3:m3 (pnc. 2, a). Ha m- 
6ojiee pa3BMTa b hcm napa TaKTMJibHbix MexaHopeuenTopHbix cchcmjui 
(Pmc. 2 , a). 

Sternostoma tracheocolum. B Tap3aJibHOM KOMnjieKce 4 ceHCMJuibi hm (t. e. th- 
nMHHblM Ha6op), 0£HaK0 OHM CMJIbHO pejiyUMpOBaHbl. OSOHHTCJIbHblX CCHCMJUI 

os 4, TepMo-rMrpopeuenTopHbix th Toxce 4, Bee cnjibHo pejiyuHpoBaHbi. To- 
norpa4>MH noKa3aHa Ha pmc. 3, e. B najibnajibHOM opraHe KOHTaKTHbie xeMope- 
uenTopbi cnjibHo pejiyunpoBaHH, non™ He nozmaioTCH HjieHTHcjiHKauHH. OjiHa- 
ko no MecTonojioxceHMio OTHOCMTejibHO 2 KpynHbix cchcmjui m (cpaBHMTb 
Phc. 2, a m pnc. 2, e), moxcho ycjiOBHo BbiBec™ najibnajibHyio (JiopMyjiy KaK 
a2:b2:m3. 
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OEcyayjEHHE 


PaHee (JIcohobhh, 1989) HaMH 6biJio noKa3aHO, hto Ha6op oOoHHTejibHbix 
ceHCHjui, cocTaBJunomnx ochoby Tap3ajibHoro KOMnjieKca raMa30Bbix KJiemen, a 
TaKxce hx B3anMHoe pacnojioxceHHe He 3aBHCHT ot 3KOJiorHHecKHX ocoOchho- 
CTen, ho onpe^ejiHioTCH HCKjnoHHTejibHO (J)HjioreHHeM. B aaHHOH paSoTe 3 to no- 
jioxceHHe nojiynaeT ^onojiHHTejibHoe no/iTBepxcaeHHe: o^HHaKOBbiH Ha6op 060- 
HHTejibHbix ceHCHjui xapaKTepeH ju ih P. kempersi , A. barkeri w L. agilis, ojxhbko 
Tonorpa4)H5i hx CHjibHO pa3JiHHaeTca (pnc. 3). CoBepmeHHO ohcbh^ho, hto xa- 
paKTep pacnojioxceHHH ceHCHjui o^hoh Mo^ajibHoc™ Ha He6ojibinoM ynacTKe 
OTCTajibHOH noBepxHocTH nepe^Hen jianKH He MoxceT onpe^ejiHTb pa3JiHHHH b 
pa6oTe opraHa. CjieayeT OTMeTHTb, hto, CTporo roBopn, Tpy^HO cyziHTb o pa3Jin- 
HHHX B (J)yHKUMOHHpOBaHHH 060HHTeJlbHbIX CeHCHJUl 6e3 HCCJie^OBaHHH 3JICKT- 
p0(J)H3H0J10rHHeCK0H aKTHBHOCTH peuenTOpHbIX KJieTOK. K COXCaJieHHIO, Hpe3BbI- 
naHHO MejiKHe pa3Mepbi raMa30Bbix Kjiemen ^ejiaiOT no#o6Hbie HCCJieaoBaHHH 
(no KpaHHeft Mepe Ha coBpeMeHHOM ypoBHe pa3BHTHH 3JieKTpo(J)H3HOJiorHHe- 
ckoh TexHHKH) npaKTHHecKH HeB03M0XCHbiM. Otmcthm, HanpHMep, HTO y HKCO- 
JX OBbix KjiemeH CTeneHb H3yneHHOCTH 4)H3 hojiothh opraHOB nyBCTB onpeaejifleT- 
ch noHTH HCKjnoHHTejibHO pa3MepaMH o6T>eKTa: ocHOBHbie paSoTbi npoBe^eHbi 
Ha KpynHbix HKCoaoBbix KJiemax, TaKHx KaK Amblyomma variegatum (Steullet, 
Guerin, 1994, h ap. pa6o™), b to BpeMH KaK y 6ojiee mcjikhx KJiemen po^a Ixo¬ 
des 3JieKTp0(|)H3H0J10rHHeCKH HCCJie^OBaHbl TOJlbKO CeHCHJUlbl C CaMbIMH Kpyn- 
HblMH BOJIOCKaMH (tfJIHHOH nOpH^Ka 100 MKM H 60Jiee) — KOHTaKTHbie XeMO- 
peuenTopHbie ceHCHJuibi hot (Grenacher et al., 2001) h ancTajibHbie bojtockh 
opraHa fajuiepa (Leonovich, 2004). BMecTe c TeM CTeneHb pa3 BHTHh ceHCHjui 
onpe/iejieHHoro THna MOxceT kocbchho CBH^eTejibCTBOBaTb 06 ypoBHe pa3BHTHH 
nyBCTBHTejibHOCTH k ^aHHOMy KJiaccy CTHMyjioB. TaK, b opraHe fajuiepa Kjiemen 
po,aa Ixodes caMbiMH /uihhhhmh (b 2—3 pa3a /uiHHHee ocTajibHbix) hbjihiotch 
oOoHHTejibHbie bojiockh ^HCTajibHoro OyropKa. Hmchho oth ceHCHJuibi b cboio 
onepe^b OTJinnaiOTCfl Hpe3BbinaHHO bmcokhm ypoBHeM nyBCTBHTejibHOCTH k (J)e- 
HOJlbHblM npOH3BOflHbIM, pa3JIHHafl KOHUeHTpaUHH, H3MepfleMbie HaHO- H jx axce 
nnKorpaMMaMH (10 -9 —10 _12 r b hctohhhkc!) (Leonovich, 2004). Pe^yKUHH 060- 
HHTejibHbix ceHCHjui b Tap3ajibHOM KOMnjieKce nojiocTHbix napa3HTOB (pnc. 2, e , 
d), BH^HMO, oObHCHHeTCH HeHyXCHOCTblO 3THX CeHCHJUl £JIfl tfHCTaHTHOTO nOHCKa 
oOteKTa nHTaHHH npH oSHTaHHH b cpe^e, r jxe nnma ^ocTynHa npaKTHHecKH b 
jho 6 om MecTe. AHajiorHHHan KapTHHa HaOjno^aeTCH, HanpHMep, y KJiemen poixa 
Halarachne (Halarachnidae), napa3HTOB pecnnpaTopHOH CHCTeMbi TiojieHen, rjxe 
KOMnneKC Tap3ajibHbix peuenrapoB npe^CTaBjieH 14 ceHCHJuiaMH, cpe^H koto- 
pbix O^HOCJlOHHbie BOJIOCKH C MHOTOHHCJieHHblMH nopaMH nOJIHOCTbK) OTCyTCT- 

ByiOT (Pugh, 1996). 

OOpamaiOT Ha ce6n BHHMaHHe pa3JiHHHH b HaOope h CTeneHH pa3BHTHH jiByx- 
cjiohhhx 6opo3^HaTbix bojiockob o 6 ohx THnOB (CeHCHJUlbl th H /l). MaKCHMaJIb- 
Hoe hx KOJiHHecTBo, b 1.5—2 pa3a npeBocxoanmee hhcjio 3thx ceHCHjui y Bcex 
H3yneHHbix bhaob, o6HapyxceHO y Laelaps agilis, nocTOHHHoro 3KTonapa3HTa 
jiecHoii h xcejiToropjiOH MbirneH. Y 3Toro xce bujxb MaKCHMajibHoro pa3Mepa jx o- 
CTHraeT bojiocok ceHCHJuibi t\ (^ByxcjiOHHaa ceHcnjuia c mejieBHflHbiMH nopa¬ 
MH), cpaBHHMOH b aaHHOM cjiynae no pa3Mepy c ^HCTajibHbiMH xeMO-MexaHope- 
uenTopHbiMH ceHCHJuiaMH (pnc. 2, a). V nojiocTHbix napa3HTOB S. tracheocolum 
h P. reguli TaKne ceHCHJuibi BOo6me OTcyTCTByiOT (pnc. 2, e , d), a y cbo 6 o^hoxch- 
Bymnx Parasitus h Amblyseius ohh cymecTBeHHO Kopone nopncTbix oOoHHTejib- 
Hbix ceHCHjui (pnc. 1, e, d). Moxcho npe^nojioxcHTb, hto nocTOHHHoe npeObiBa- 
HHe Ha TenjiOKpOBHOM npoKopMHTejie TpeOyeT CTOJib xce nocTOHHHoro kohtpojih 
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TeMnepaTypbi, npe^oTBpamaiomero cjiynaMHoe nepenojmHne c xo3HHHa b me3- 
jxo. B to xce BpeMH pa3BHTHe CHCTeMbi o6oHHTejibHbix peuenTopoB moxcct o6ec- 
nenHBaTb onpe^ejieHHbiw ypoBeHb cneuH(|)HHHOCTH b oTHomeHHH xo3aeB (hhtc- 
pecHO, hto y poj\a Halarachne , me «KJiaccHHecKHe» oOoHHTejibHbie ceHcnjuibi b 
cocTaBe KOMnjieKca oTcyTCTByiOT, BH,aocneuH(|)HHHOCTb no othouichhio k xo3ae- 
BaM He BbipaxceHa (Pugh, 1996)). riocTOHHHoe npeSbiBaHHe b nojiocTnx Tejia — 
b hocoboh nojiocTH nTnu, ( Ptilonyssus reguli) hjih b hx JierKHX n ^bixaTejibHbix 
nyTHx ( S . tracheocolum ) b ycjiOBnnx npaKTHHecKM nocTOHHHOH TeMnepaTypbi 
npnBo^HT k pe/iyKUHH TepMopeuenTopHbix ceHCtuui. B to xce caMoe BpeMH o6pa- 
maeT Ha ce6n BHHMaHne donee pa3BHTan cncTeMa TepMopeuenTopoB oSnTaTejia 
jiHTopajin P. kempersi b cpaBHeHHH c TaKOBoh HaxoflMMoro Ha noHBe h pacTeHH- 
hx Amblyseius barkeri. HHTepecHO, hto pojib TeMnepaTypHoro CTMMyjia b pacnpe- 
/lejieHHH jiHTopajibHbix raMa 3 H£ noKa3aHa b He^aBHHx Hccjie^OBaHHHX (Abjxo- 
hhh, CTpHraHOBa, 2004). 

CTpoeHHe najibnajibHoro peuenTopHoro opraHa y Bcex raMa3H£ OTJiHHaeTca 
o/iHoo6pa3HeM; HCKjnoneHne cocTaBJiniOT H3yneHHbie b AaHHOM OTHomeHHH no- 
jiocTHbie napa3HTbi ceM. Rhinonyssidae (JleoHOBHH, Ctbhiokobhh, 2002). Te bh- 
jlb i napa3HTOB, KOTopbie cnocoOHbi noKH/iaTb HocoBbie nojiocTH h Bbinoji3aTb 
Hapyxcy (HanpHMep, Hccjie,aoBaHHbiH hbmh paHee Ptilonyssus motacillae (JleoHO- 
BHH, CraHIOKOBHH, 2002), KOTOpblH KpOMe HOCOBbIX nOJIOCTeH 6bIJI Han,aeH B 
me3^ax BopoSbHHbix nrau (EpereTOBa, 1965)), xapaKTepH3yiOTCH CTpoeHneM 
najibnajibHoro opraHa, 6jih3kom TaKOBOMy CBoSo^HoxcHByiuHx h 3KTonapa3HTH- 
necKHx bujxob. y H3yneHHbix hbmh nojiocTHbix napa3HTOB ( S . tracheocolum n 
P. reguli) KOJinnecTBO xeMopeuenTopHbix ceHcnjui b najibnajibHOM opraHe cnjib- 
ho yMeHbineHo, h caMH ceHcnjuibi pe^yuHpoBaHbi. 

TaKHM o6pa30M, kojimhcctbo ceHcnjui onpe^ejieHHoro Tnna b cocTaBe 
ocHOBHbix peuenTopHbix opraHOB raMa30Bbix KJiemen (rjiaBHbiM o6pa30M kom- 
OnHnpoBaHHbix xeMO-TepMopeuenTopoB h xeMo-MexaHopeuenrapoB) h CTeneHb 
HX pa3BHTHH OTpaXCaiOT SKOJIOrHHeCKyiO CneUHaJIH3aUHK) BUJXOB, B TOM HHCJie 
a/ianTauHK) k nocTOHHHOMy 3KTonapa3HTH3My h 3H^onapa3HTH3My. OneBH^HO 
TaKxce, hto ^aHHbiH Bonpoc TpeOyeT AajibHeMiiiHH Hccjie^oBaHHH. 
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ADAPTATION OF SENSORY SYSTEMS OF GAMASID MITES 
(PARASITIFORMES, GAMASINA) TO DWELLING 
IN DIFFERENT ENVIRONMENT 

S. A. Leonovich 

Key words : Gamasina, Parasitus\ A mb lyse i us, Laelaps , Sternostoma, Ptilonyssus , sense or¬ 
gans, scanning electron microscopy. 


SUMMARY 

The main complication sensory organs (the palpal organ and the tarsal sensory comp¬ 
lex) of several species of gamasid mites were studied in scanning electron microscope. The 
species examined included permanent ectoparasites ( Laelaps agilis , Laelaptidae), parasites 
of the nasal cavity and respiratory tract of birds ( Sternostoma tracheocolum and Ptilonyssus 
reguli , Rhinonyssidae), dwellers of the sea littoral zone ( Parasitus kempersi , Parasitus imma- 
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nis , Parasitidae), and mites found on soil and on plants (Amblyseius barkeri , Parasitidae). 
Similar sensillar types, including olfactory SW-WP sensilla, contact chemo-mechanosenso- 
ry (SW-UP and DW-UP) sensilla, termo-chemo-mechanosensitive (DW-WP) sensilla of 
two types, and tactile (NP) sensilla were found in all these species, excluding endoparasites, 
where some sensillar types (in particular, DW-WP sensilla with slit-like pores) are absent. 
It was shown that the topography of olfactory SW-WP sensilla of the tarsal complex reflects 
taxonomic position and phylogenetic history of mite genera, whereas the number of certain 
sensillar types and the degree of their development reflect ecological specialization of speci¬ 
es. The palpal organ is characterized by rather uniform structure in mites of different fami¬ 
lies, dwellers of different environments, except for the endoparasites of the family Rhino- 
nyssidae, where this organ is strongly reduced. 
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